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(57)Abstract: 

PROBLEM TO BE SOLVED: To use a gate type blade on aerating agitation 
to obtain a high oxygen capacity coefficient by making the ratio of the blade 
diameter in a grid part of an agitator equipped with a gate type blade to the 
tank inner diameter be a specified value or more. 
SOLUTION: The ratio of the blade diameter in a grid part of a agitator 
equipped with a gate type blade to the tank diameter is made to be >0.6, 
preferably >0.65. And of gate type blades, it is better that a bottom paddle 
part or a bottom turbine part is integrated into a grid part and that the 
blade diameter of a bottom part or a bottom turbine part is smaller than 
that of a grid part. In this way, in this case a fluid having high non- 
Newtonian property is agitated, for example, when cellulose producing 
bacteria are aeration agitated and cultured, the gate type blade is 
particularly profitably used. 
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* NOTICES * 

JPO and HCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] Stirring equipment equipped with the gate type wing characterized by the ratio to the tub bore of the wing diameter n 
the grid section being 0.6 or more. 

[Claim 2] Stirring equipment equipped with the gate type wing according to claim 1 characterized by the wing diameter in the 

bottom paddle section or the bottom turbine section being smaller than the wing diameter in the grid section. 

[Claim 3] Stirring equipment according to claim 1 or 2 for using it for stirring of the high fluid of the non-Newton nature. 

[Claim 4] Stirring equipment according to claim 1 or 2 for using it for culture of a cellulose production bacillus. 

[Claim 5] How to carry out aeration spinner culture of the cellulose production bacillus, using stirring equipment according to 

claim 1 or 2 as a fermenter, and to manufacture the cellulose nature matter. 

[Claim 6] Use to culture of the cellulose production bacillus of stirring equipment according to claim 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Rdd^of the Invention] This invention cultivates the fungus body belonging to the microorganism (henceforth a "cellulose 
production bacillus") which has the capacity to produce the cellulose nature matter using the stirring equipment equipped with 
the gate type wing which is so-called "gate type wing", and has the description in the configuration which has opening which 
forms a grid in a monotonous aerofoil, and this equipment, and relates to the approach of manufacturing the cellulose nature 
matter (henceforth "bacterial cellulose", or "BC"). 

[Description of the Prior Art] since BC (bacterial cellulose) is edible, and is used in the food field and also it is excellent in 
drainage system dispersibility — maintenance of the viscosity of food, cosmetics, or a coating, and a food raw material — there 
is industry top utility value as strengthening of the ground, maintenance of moisture, the improvement in food stab. I. ty, a low 
calorie-content additive, or an emulsification stabilization assistant. BC is characterized by the fragment width of face of fibril 
being small about 2 figures compared with the cellulose manufactured from wood pulp etc. Therefore, the disaggregation object ot 
BC has various kinds of industrial applications as a reinforcing agent for a macromolecule, especially drainage system 
macromolecuies based on the structural physical description which microfibril requires. Since a high modulus of elasticity .n 
tension is shown, the outstanding mechanical characteristic based on the structural description of microfibril is ^xpected. and the 
matter which solidified such a cellulose nature disaggregation object the shape of paper and in the shape of solid has the 
application as various industrial materials. . , ... ^ u 

[0003] About the manufacture approach of BC, JP.62-265990.A, JP,63-202394 A JP.6-43443.B. etc. have the publication about 
the manufacture approach of BC. It consists of a carbon source, a peptone, a yeast extract sodium phosphate, and a citric acid 
as a nutrition culture medium made suitable in case a cellulose production bacillus is cultivated. Schramm/Hestnn The culture 
medium (Schramm et al. J.General Biology. II. pp.123-129, and 1954) is known. Moreover, it is a cellulose generat.on promoter 
according to the specific nutrient in a culture medium to such a nutrition culture medium. Add an inositol phytic acid, a pyrrolo 
quinoiine quinone (PQQ) (JP.5-1 71 8,B; Mitsuo Takai. Japan Technical Association of the Pulp and Paper Industry, the 42nd 
volume No 3 the 237-244th page), etc., or Furthermore, it is found out by adding a carboxylic acid or its salt (Japanese Patent 
Application No No. 191467 [ five to ]), an invertase (Japanese Patent Application No. No. 331491 [ five to ]). and a meth.on.ne 
(Japanese Patent Application No. No. 335764 [ five to ]) that the productivity of the cellulose nature matter '"Proves Moreover, 
the method of cultivating a cellulose production bacillus under the conditions of the oxygen-transfer coefficient (kL a) ^ the 
specific range is also proposed (Japanese Patent Application No. No. 31 787 [ seven to ]). Furthermore, the method of cult.vat.ng 
a cellulose production bacillus is also proposed, maintaining the internal pressure of a fermenter more than fixed (Japanese 
Patent Application No. No. 276408 [ seven to ]). Moreover, as a culture format of cultivating a microorganism, standing, shaking, 
or aeration spinner culture has been used conventionally. Moreover, as culture operation information, the so-called batch 
fermentation method, the fed-batch-fermentation method, the repetitive batch fermentation method, the continuous fermentation 
method etc have been used. In addition, as a stirring means, pump drive circulation of an impeller (impeller), an air lift fermenter. 
and fermentation broth, the combination of these means, etc. are used, for example. As a class of impeller, the gate type wing, 
the turbine blade, the helical ribbon wing, the screw wing, etc. are known. 

[0004] The oxygen demand of culture is made to satisfy by aeration and stirring in a industrial general fermentation process 

generally However, according to many fermentation processes, it is thought important to examine the factor which rate-lim.t.ng 

[ of the productivity ] is carried out by the oxygen supply ability of a fermenter, therefore affects oxygen supply on the occasion 

of culture of a microorganism. It faces that the oxygen in air moves to a fungus body by the culture system, and the oxygen 

transfer from air bubbles to the liquid phase is represented by the degree type. 

[Equation 1] dCL/dt = kL a(C*-CL) = HkL a(PG-PL) dCL / dt : Oxygen transfer rate (mmol/L-hr) 

kL a: Oxygen-transfer coefficient (hr-1) 

CL : Dissolved oxygen concentration in culture medium (mmol/L) 

C* : Dissolved oxygen concentration [ **** / oxygen tension / of air bubbles ] (mmol/L) 
H : Henry constant PG : Oxygen tension in a gaseous phase (it will rise, if it pressurizes) 
PL : Oxygen tension in the liquid phase [0005] 

[Problem(s) to be Solved by the Invention] Now. the equipment equipped with the gate type wing which unified the bottom paddle 
section and the grid section as a stirred tank excellent in various stirring properties from the former is the brand name the Max 
blend" (Sumitomo Heavy Industries, Ltd.). and it is However, there is no example which the property which 

was excellent in this stirred tank was evaluated using the low simulation liquid of non-Newton nature like a carboxymetnyl 
cellulose (CMC), and was actually evaluated with the high liquid of non-Newton nature like BC. When the non-Newton nature of a 
solution is approximated with the exponential-function model (Power Law model) shown below It is expressed with Power Law 
Index (n), and change of the apparent viscosity to an average shear rate can say greatly that the non-Newton nature is high, so 
that this value is small. 
[Equation 2] 

9„„=K I 7 I <n - n 
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etaap is an apparent viscosity and K. consistency index, [External Character 1] 
7 

a ****** shear rate and n — Power law index it is . n determines that the variation in K in each shear conditions becomes min. 
Incidentally, to 0.8, xanthan gum of BC is [ this (n) value / CMC ] very as small as 0.1 to 0.3, and the suspension or the culture 
medium of BC is understood that the non-Newton nature is high. 

[0006] Although are desirable, therefore it is generally considered that the large-sized wing is suitable in mixing by the high fluid 
of the non-Newton nature that the distance of a fluid and a wing is small since change of the apparent viscosity to a shear is 
large a large-sized wing has the weak shearing force over consumption power, and to be unsuitable is considered by the shear of 
air bubbles required for oxygen transfer. Moreover, depending on the discharge flow which the shear of the air bubbles in the 
bottom paddle section near a sparger or the bottom turbine section is important, and is too strong although it is also expectable 
that the whole fluidity improves by the discharge flow of this part, the lump of air arises near the wing, and we are anxious also 
about possibility of reducing a fluidity conversely. In order to raise oxygen transfer in the high fluid of the non-Newton nature 
until now there is no example which examined the wing configuration near the sparger. When stirring equipment equipped with the 
gate type wing which carried out the specific configuration was used on the occasion of aeration stirring to for example. BO 
suspension or BC culture medium based on the above-mentioned recognition as a result of research of the oxygen transfer in 
the high fluid of the non-Newton nature, and production by fermentation, this invention person etc. found out that a high oxygen 
capacity coefficient (kL a) was obtained, found out that high productivity was acquired also in culture, and completed this 
invention. 

[Means for Solving the Problem] That is, this invention relates to stirring equipment equipped with the gate type wing by which 
the ratio (d/D) to the tub bore of the wing diameter in the grid section is characterized by being 0.65 or more preferably 0.6 or 
more The side face of the grid section may incline and it considers as the ratio of the wing diameter of the grid section in the 
minimum width efface in that case. In the gate type wing of this invention, it is [ direction ] desirable and the bottom paddle 
section or the bottom turbine section has a more desirable thing with those wing diameters (d <P)> smaller than a wing diameter 
[ in / it is uniting with the grid section and / the grid section ] (d). The stirring equipment of this invention can be especially used 
advantageously, in case aeration spinner culture of the cellulose production bacillus is carried out when stirring the high fluid of 
the non-Newton nature for example. In addition, this contractor can choose suitably the rate that the configuration and the 
number of the point of others about the structure and the configuration of the gate type wing of this invention, for example, the 
configuration and number of a grid, the bottom paddle section, or the bottom turbine sections, and a paddle aspect product 
occupy the thickness of an aerofoil, etc.. according to the purpose etc. Moreover, it faces enforcing this invention approach and. 
in addition to above-mentioned culture format and culture operation information, said approach characterized by to be the 
manufacture approach of the cellulose nature matter of circulating the culture medium which contains a fungus body among 
decollators, such as a culture apparatus, a floatation unit, and a wedge filter, and to separate the cellulose nature matter ^which ,s 
a product from a fungus body and culture medium in this decollator" indicated by Japanese Patent Application No. No. 19ZZ87 
[ six to ] can also be taken. 

[0008] The cellulose production bacillus used in this invention For example. Acetobacter xyhnum subsp. sucrofermentans 
represented by 2001 shares of BPR (Acetobacter xylinum subsp. sucrofermentans), Acetobacter xyhnum () [ Acetobacter J 
xylinum ATCC23768, Acetobacter xylinum ATCC23769. Acetobacter pasteurianus (A.pasteurianus) ATCC1 0245 -Acetobacter 
xylinum ATCC14851, Acetobacter xylinum ATCC1 1142 To and the acetic bacteria of Acetobacter xylinum ATCC10821 grade and 
others Agrobacterium, Rhizobium. the Sarcina. Pseudomonas, They are the various variants invented by Achromobacter. 
Alcaligenes. an Aerobacter group, an azotobacter group, and the ZUGUREA group list by carrying out variation processing of 
them by the well-known method of using NTG (nitrosoguanidine) etc. In addition, 2001 shares of BPR is deposited wrth the 
Ministry of International Trade and Industry National Institute of Bioscience and Human-Technology. Agency of Industrial Science 
and Technology patent microorganism deposition pin center.large on February 24. Heisei 5 (trust number FERM P-13466), and 
the management of it is transferred to the deposition (trust number FERM BP-4545) based on Budapest Treaty about 
international acknowledgement of the deposition on a patent procedure on February 7. 1 994 after that. 
[0009] the chemical variation art using variation agents, such as NTG. — Bio Factors. Vol.1, and p.297-302 — and U98o\> 
J Gen Microbiol Vol 135. and p.29 17-2929 (1989) etc. — there are some which are indicated. [ for example. J Therefore, if it is 
this contractor the variant used by this invention based on these well-known approaches can be obtained. Moreover, the variant 
used by this invention can be obtained by other variation approaches, for example, radiation irradiation etc. independent [in 
sucrose a glucose fructose, a mannitot. a sorbitol, a galactose, a maltose. Elislit. a glycerol, ethylene glycol, ethanol, etc. J as the 
inside of the constituent of the culture medium used for the manufacture approach of this invention, and a carbon source or it 
can be used together and used. Furthermore, it can also be used, being able to add fruit juice including the starch hydrolyzate 
containing these things. SHITORASU molasses, beat molasses, beat juice, sugarcane juice, and citruses etc. to sucrose 
Moreover as a nitrogen source, organic or inorganic nitrogen sources, such as ammonium salt, such as an ammonium sulfate, an 
ammonium chloride, and ammonium phosphate, a nitrate, and a urea, can be used, or nitrogen-containing natural nutrients such 
as Bact-Peptone Bact-Soytone. Yeast-Extract and ****, may be used. Amino acid, a vitamin, a fatty acid, a nucleic acid Z and 
7. the 9-TORIKARUBOKISHMH pyrrolo [2. 3, 5]-quinoline -4, 5-dione. a sulfite waste liquor, lignmsulfonic acid, etc. may be 

added as organic micronutrient. . 

[0010] To use the auxotrophic mutant which requires amino acid etc. for growth, it is required to add the nutrient demanded 
supplementally. As mineral, phosphate, magnesium salt a calcium salt iron salt, manganese salt, cobalt salt, molybdate. red 
prussiate of potash, and chelate metals are used. Furthermore, the above-mentioned cellulose generation promoter can also be 
suitably added in a culture medium. For example, in using acetic bacteria as a production bacillus, it controls I 3 thru/or 7 J pM ot 
culture to the five neighborhoods preferably. 10-40 degrees C of culture temperature are preferably performed in 25-35 degrees 
C The oxygen density supplied to a culture apparatus should just be 21 - 80% desirably 1 to 100%. According to the culture 
approach, this contractor can choose suitably inoculation of the fungus body to the presentation rate and culture medium of each 
component in these culture media etc. 

[0011] BC manufactured by the approach of this invention may collect fungus bodies as it is. and can perform processing which 
removes impurities other than the cellulose nature matter containing the fungus body further contained in this matter, 
independent [ in heating washing of the range of 200 degrees C etc. ] from processing by surfactants, such as processing by 
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fungus body dissolution enzymes, such as processing by bleaching agents, such as rinsing, pressurization dehydration, dilute-acid 
washing alkali cleaning, sodium hypochlorite, and a hydrogen peroxide, and a lysozyme, lauryl sodium sulfate, and deoxycholic 
acid and ordinary temperature, in order to remove an impurity — and it can carry out by the ability using together and an 
impurity can be removed from the cellulose nature matter nearly completely, thus, the thing which contains the 
heteropolysaccharide which used the cellulose and the cellulose as the principal chain with the cellulose nature matter as used in 
the field of obtained this invention and beta- the glucan of 1. 3. beta-1. and 2 grades is included. Constituents other than the 
cellulose in the case of heteropolysaccharide are hexose, such as a mannose, fructose, a galactose, a xylose, arabinose, 
rhamnose, and glucuronic acid, pentose, an organic acid, etc. In addition, polysaccharides, such as this, may be single matter and 
two or more sorts of polysaccharides may be intermingled by hydrogen bond etc. 
[0012] 

[Embodiment of the Invention] The following examples explain this invention to a detail further. 
[0013] 

TheTalue of kL a to change of a stirring rotational frequency was measured in the condition of having invested in simulation 
liquid [ as / whose plastic viscosity is 15-20poise ] to 60% of the culture apparatus which is the glass jar fermenter of whole- 
quantity 3U including bacterial cellulose of 12 % of the weight of examples. Aeration of the air of 20-21% of oxygen tension was 
carried out to the simulation liquid which made dissolved oxygen concentration the saturation state about 0% by carrying out 
aeration of the nitrogen while rotating the gate type impeller of the various configurations shown in Table 1 next, and the 
dissolved oxygen concentration which goes up by this was measured using the dissolved oxygen electrode. The obtained result is 
shown in drawing 2 . 
[0014] 
[Table 1] 





d/D 


d (P) /D 


em (std.) 


0. 5 


0. 5 


WGSP 


0. 65 


0. 5 


WGWP 


0.6 5 


0. 6 5 


WG.xWP 


0.6 5 


0. 8 



d/D=(wing diameter in the grid section)/(tub bore) d (P) /D(wing diameter in the bottom section)/(tub bore) 

[0015] Although kL a is calculated from the aforementioned (several 1) formula, simple, dissolved oxygen concentration is 

measured every 5-30 seconds, and kL a is calculated by the following formulas from the dissolved oxygen concentration DO 1 

in time amount t1 , and the dissolved oxygen concentration DO 2 in time amount t2. 

((D02-D01)/(t2-t1))/(C*-(D01+D02)/2) . 

Unit (/hr) (however, Cin formula * dissolved oxygen concentration [ **** / oxygen tension / of air bubbles X> 

[0016] The manufacture approach of this invention was enforced on two or less-example conditions. The BPR3001 A share 

(finishing [ the deposition on June 12. Heisei 7 ] trust number FERM P-14982) which is a variant obtained from 2001 shares of 

BPR and is a high-polymer cellulose production bacillus was cultivated on condition that the following. 

Culture condition: The culture medium sterilized and used the CSL-Fru culture medium (refer to [ Table 2. Table 3. and J Table 4) 
for the culture apparatus equipped with various kinds of gate type wings shown in Table 1 within the jar fermenter using 50L ** 
jar fermenter Watch volume is 30L and quantity of airflow is a part for 15L/. Inoculation of the fungus liquid cultivated using the 
roux flask or the conical flask was carried out and it cultivated for about 35 hours, keeping it warm at 30 degrees C. The oxygen 
density under aeration and exhaust air was measured using the online oxygen analyzer. The obtained result is shown in drawing 
3 . 

[0017] 
[Table 2] 
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CSL-F r u 



y)lt? 1 — x 


7 . 


0 (.96) 


KH» P0 4 


0 . 


1 


MgSO« • 7H, O 


0. 


2 5 


(NH,), SO* 


3. 


3 




1. 


0 




1. 


0 


CSL (3— >X<r— -? x )%— ) 


4. 


0 


PH 


5. 


0 



[0018] 
[Table 3] 

Vitamin mixture Compound mg/L An inositol 200 Niacin 40 Pyridoxine HCI 40 Thiamine HCI 40 Calcium pantothenate 20 
Riboflavin 20 P-aminobenzoic acid 20 Leaf Acid 0.2 biotins 0.2 [0019] 
[Table 4] 

Salts mixed liquor ferric ammonium citrate 1.5 g/L calcium chloride 1.5 g/L ammonium molybdate 0.1 g/L zinc-sulfate 7 
monohydrate 0.2 g/L manganese-sulfate 4 monohydrate 0.1 g/L copper-sulfate 5 monohydrate 2 mg/L [0020] In addition, among 
drawing 3 , after BC accumulated dose (g/L) accumulated and rinsed the solid after culture termination and in culture medium 
and removed the culture-medium component in INNaOH water solution, it was processed for 20 minutes and removed 80 
degrees C of fungus bodies. Furthermore, after rinsing a generation cellulose until the penetrant remover became near neutrality, 
it asked by carrying out a vacuum drying at 80 degrees C for 12 hours, and measuring dry weight 
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TECHNICAL HELD 



[Field of the Invention] This invention cultivates the fungus body belonging to the microorganism (henceforth a cellulose 
production bacillus") which has the capacity to produce the cellulose nature matter using the stirring equ.pment equipped wrth 
the gate type wing which is so-called "gate type wing", and has the description in the configuration which has opening wh.cn 
forms a grid in a monotonous aerofoil, and this equipment and relates to the approach of manufacturing the cellulose nature 
matter (henceforth "bacterial cellulose", or "BC"). 
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PRIOR ART 



[Description of the Prior Art] since BC (bacterial cellulose) is edible, and is used in the food field and also it is excellent in 
drainage system dispersibility — maintenance of the viscosity of food, cosmetics, or a coating, and a food raw material there 
is industry top utility value as strengthening of the ground, maintenance of moisture, the improvement in food stability, a low 
calorie-content additive, or an emulsification stabilization assistant. BC is characterized by the fragment width of face of fibril 
being small about 2 figures compared with the cellulose manufactured from wood pulp etc. Therefore, the disaggregation object of 
BC has various kinds of industrial applications as a reinforcing agent for a macromolecule, especially drainage system 
macromolecules based on the structural physical description which microfibril requires. Since a high modulus of elasticity in 
tension is shown, the outstanding mechanical characteristic based on the structural description of microfibril is expected, and the 
matter which solidified such a cellulose nature disaggregation object the shape of paper and in the shape of solid has the 
application as various industrial materials. 

[0003] About the manufacture approach of BC. JP.62-265990.A. JP.63-202394 A JP.6-43443.B. etc. have the publication about 
the manufacture approach of BC. It consists of a carbon source, a peptone, a yeast extract sodium phosphate, and a citric acid 
as a nutrition culture medium made suitable in case a cellulose production bacillus is cultivated. Schramm/Hestnn The culture 
medium (Schramm et al., J.General Biology. II, pp.1 23-1 29, and 1954) is known. Moreover, it is a cellulose generat.on promoter 
according to the specific nutrient in a culture medium to such a nutrition culture medium. Add an inositol, phytic acid, a pyrrolo 
quinoline quinone (PQQ) (JP,5-1718,B; Mitsuo Takai. Japan Technical Association of the Pulp and Paper Industry, the 42nd 
volume No 3 the 237-244th page), etc., or Furthermore, it is found out by adding a carboxylic acid or its salt (Japanese Patent 
Application No No 191467 [ five to ]X an invertase (Japanese Patent Application No. No. 331491 [ five to ]). and a methionine 
(Japanese Patent Application No. No. 335764 [ five to ]) that the productivity of the cellulose nature matter improves Moreover, 
the method of cultivating a cellulose production bacillus under the conditions of the oxygen-transfer coefficient (kL a) of the 
specific range is also proposed (Japanese Patent Application No. No. 31787 [ seven to ]). Furthermore, the method of cult.vat.ng 
a cellulose production bacillus is also proposed, maintaining the internal pressure of a fermenter more than fixed (Japanese 
Patent Application No. No. 276408 [ seven to ]). Moreover, as a culture format of cultivating a microorganism, standing, shaking, 
or aeration spinner culture has been used conventionally. Moreover, as culture operation information, the so-called batch 
fermentation method, the fed-batch-fermentation method, the repetitive batch fermentation method, the continuous fermentation 
method etc have been used. In addition, as a stirring means, pump drive circulation of an impeller (impeller), an air lift fermenter, 
and fermentation broth, the combination of these means, etc. are used, for example. As a class of impeller, the gate type wing, 
the turbine blade, the helical ribbon wing, the screw wing, etc. are known. 

[0004] The oxygen demand of culture is made to satisfy by aeration and stirring in a industrial general fermentation process 

generally However according to many fermentation processes, it is thought important to examine the factor which rate-limiting 

[ of the productivity ] is carried out by the oxygen supply ability of a fermenter. therefore affects oxygen supply on the occasion 

of culture of a microorganism. It faces that the oxygen in air moves to a fungus body by the culture system, and the oxygen 

transfer from air bubbles to the liquid phase is represented by the degree type. 

[Equation 1] dCL/dt = kL a(C*-CL) = HkL a(PG-PL) dCL / dt : Oxygen transfer rate (mmol/L-hr) 

kL a: Oxygen-transfer coefficient (hr-1) 

CL : Dissolved oxygen concentration in culture medium (mmol/L) 

C* : Dissolved oxygen concentration [ **** / oxygen tension / of air bubbles ] (mmol/L) 
H : Henry constant PG : Oxygen tension in a gaseous phase (it will rise, if it pressurizes) 

PL : Oxygen tension in the liquid phase 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Now, the equipment equipped with the gate type wing wh.ch un.f.ed the bottom paddle 
section and the grid section as a stirred tank excellent in various stirring properties from the former is the brand name the Max 
blend" (Sumitomo Heavy Industries, Ltd.), and it is However, there is no example wh.ch the property which 

was excellent in this stirred tank was evaluated using the low simulation liquid of non-Newton nature like a carboxymethy! 
cellulose (CMC) and was actually evaluated with the high liquid of non-Newton nature like BC. When the non-Newton nature of a 
solution is approximated with the exponential-function model (Power Law model) shown below It is expressed with Power Law 
Index (n), and change of the apparent viscosity to an average shear rate can say greatly that the non-Newton nature is high, so 
that this value is small. 
[Equation 2] 

7.p=k I r I (n - u 

etaap is an apparent viscosity and K. consistency index. [External Character 1] 
f 

a ****** shear rate and n — Power law index it is . n determines that the variation in K in each shear conditions becomes min. 
Incidentally, to 0.8. xanthan gum of BC is [ this (n) value / CMC ] very as small as 0.1 to 0.3. and the suspension or the culture 
medium of BC is understood that the non-Newton nature is high. 

[0006] Although are desirable, therefore it is generally considered that the large-sized wing .s suitable in mixing by the high fluid 
of tne non - N ewton nature that the distance of a fluid and a wing is small since change of the apparent viscosity to a shear is 
large a large-sized wing has the weak shearing force over consumption power, and to be unsuitable .s considered by the shear of 
air bubbles required for oxygen transfer. Moreover, depending on the discharge flow which the shear of the air bubbles in the 
bottom paddle section near a sparger or the bottom turbine section is important and is too strong although .t is also expectable 
that the whole fluidity improves by the discharge flow of this part, the lump of air arises near the wing, and we are anx.ous also 
about possibility of reducing a fluidity conversely. In order to raise oxygen transfer in the high fluid of the non-Newton nature 
until now there is no example which examined the wing configuration near the sparger. When stirring equipment equipped with the 
gate type wing which carried out the specific configuration was used on the occasion of aeration st.rr.ng to for example, BC 
suspension or BC culture medium based on the above-mentioned recognition as a result of research of the oxygen transfer .n 
the high fluid of the non-Newton nature, and production by fermentation, this invention person etc. found out that a high oxygen 
capacity coefficient (kL a) was obtained, found out that high productivity was acquired also in culture, and completed th.s 



invention. 
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* NOTICES * 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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MEANS 



[Means for Solving the Problem] That is. this invention relates to stirring equipment equipped with the gate type wing by which 
the ratio (d/D) to the tub bore of the wing diameter in the grid section is characterized by being 0.65 or more preferably 0.6 or 
more. The side face of the grid section may incline and it considers as the ratio of the wing diameter of the grid section in the 
minimum width of face in that case. In the gate type wing of this invention, it is [ direction ] desirable and the bottom paddle 
section or the bottom turbine section has a more desirable thing with those wing diameters (d (P)) smaller than a wing diameter 
[ in / it is uniting with the grid section and / the grid section ] (d). The stirring equipment of this invention can be especially used 
advantageously, in case aeration spinner culture of the cellulose production bacillus is carried out when stirring the high fluid of 
the non-Newton nature for example. In addition, this contractor can choose suitably the rate that the configuration and the 
number of the point of others about the structure and the configuration of the gate type wing of this invention, for example, the 
configuration and number of a grid, the bottom paddle section, or the bottom turbine sections, and a paddle aspect product 
occupy, the thickness of an aerofoil, etc., according to the purpose etc. Moreover, it faces enforcing this invention approach and. 
in addition to above-mentioned culture format and culture operation information, "said approach characterized by to be the 
manufacture approach of the cellulose nature matter of circulating the culture medium which contains a fungus body among 
decollators, such as a culture apparatus, a floatation unit and a wedge filter, and to separate the cellulose nature matter which is 
a product from a fungus body and culture medium in this decollator" indicated by Japanese Patent Application No. No. 192287 
[ six to ] can also be taken. 

[0008] The cellulose production bacillus used in this invention For example. Acetobacter xylinum subsp. sucrofermentans 
represented by 2001 shares of BPR (Acetobacter xylinum subsp.sucrofermentans). Acetobacter xylinum () [ Acetobacter ] 
xylinum ATCC23768. Acetobacter xylinum ATCC23769, Acetobacter pasteurianus (A.pasteurianus) ATCC10245, Acetobacter 
xylinum ATCC14851, Acetobacter xylinum ATCC1 11 42 To and the acetic bacteria of Acetobacter xylinum ATCC10821 grade and 
others Agrobacterium. Rhizobium, the Sarcina, Pseudomonas. They are the various variants invented by Achromobacter, 
Alcaligenes. an Aerobacter group, an azotobacter group, and the ZUGUREA group list by carrying out variation processing of 
them by the well-known method of using NTG (nitrosoguanidine) etc. In addition. 2001 shares of BPR is deposited with the 
Ministry of International Trade and Industry National Institute of Bioscience and Human-Technology, Agency of Industrial Science 
and Technology patent microorganism deposition pin center.large on February 24, Heisei 5 (trust number FERM P-13466). and 
the management of it is transferred to the deposition (trust number FERM BP-4545) based on Budapest Treaty about 
international acknowledgement of the deposition on a patent procedure on February 7, 1994 after that. 

[0009] the chemical variation art using variation agents, such as NTG. — Bio Factors, Vol.1, and p.29 7-302 — and (1988) — 
J.Gen.Microbiol, Vol.135, and p.291 7-2929 (1989) etc. — there are some which are indicated. [ for example, ] Therefore, if it is 
this contractor, the variant used by this invention based on these well-known approaches can be obtained. Moreover, the variant 
used by this invention can be obtained by other variation approaches, for example, radiation irradiation etc. independent [ in 
sucrose, a glucose, fructose, a mannitol, a sorbitol, a galactose, a maltose. Elislit. a glycerol, ethylene glycol, ethanol, etc. ] as the 
inside of the constituent of the culture medium used for the manufacture approach of this invention, and a carbon source — or it 
can be used together and used. Furthermore, it can also be used, being able to add fruit juice including the starch hydrolyzate 
containing these things. SHITORASU molasses, beat molasses, beat juice, sugarcane juice, and citruses etc. to sucrose. 
Moreover, as a nitrogen source, organic or inorganic nitrogen sources, such as ammonium salt, such as an ammonium sulfate, an 
ammonium chloride, and ammonium phosphate, a nitrate, and a urea, can be used, or nitrogen-containing natural nutrients, such 
as Bact-Peptone. Bact-Soytone. Yeast-Extract, and ****, may be used. Amino acid, a vitamin, a fatty acid, a nucleic acid, 2 and 
7, the 9-TORIKARUBOKISHI-1H pyrrolo [2. 3. 5]-quinoline -4, 5-dione. a sulfite waste liquor, ligninsulfonic acid. etc. may be 
added as organic micronutrient. 

[0010] To use the auxotrophic mutant which requires amino acid etc. for growth, it is required to add the nutrient demanded 
supplementally. As mineral, phosphate, magnesium salt, a calcium salt, iron salt, manganese salt, cobalt salt, molybdate. red 
prussiate of potash, and chelate metals are used. Furthermore, the above-mentioned cellulose generation promoter can also be 
suitably added in a culture medium. For example, in using acetic bacteria as a production bacillus, it controls [ 3 thru/or 7 ] pH of 
culture to the five neighborhoods preferably. 10-40 degrees C of culture temperature are preferably performed in 25-35 degrees 
C. The oxygen density supplied to a culture apparatus should just be 21 - 80% desirably 1 to 100%. According to the culture 
approach, this contractor can choose suitably inoculation of the fungus body to the presentation rate and culture medium of each 
component in these culture media etc. 

[001 1] BC manufactured by the approach of this invention may collect fungus bodies as it is, and can perform processing which 
removes impurities other than the cellulose nature matter containing the fungus body further contained in this matter, 
independent [ in heating washing of the range of 200 degrees C etc. ] from processing by surfactants, such as processing by 
fungus body dissolution enzymes, such as processing by bleaching agents, such as rinsing, pressurization dehydration, dilute-acid 
washing, alkali cleaning, sodium hypochlorite, and a hydrogen peroxide, and a lysozyme, lauryl sodium sulfate, and deoxycholic 
acid, and ordinary temperature, in order to remove an impurity — and it can carry out by the ability using together and an 
impurity can be removed from the cellulose nature matter nearly completely, thus, the thing which contains the 
heteropolysaccharide which used the cellulose and the cellulose as the principal chain with the cellulose nature matter as used in 
the field of obtained this invention and beta- the glucan of 1. 3. beta-1. and 2 grades is included. Constituents other than the 
cellulose in the case of heteropolysaccharide are hexose. such as a mannose. fructose, a galactose, a xylose, arabinose. 
rhamnose. and glucuronic acid, pentose, an organic acid, etc. In addition, polysaccharides, such as this, may be single matter and 
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two or more sorts of polysaccharides may be intermingled by hydrogen bond etc. 
[0012] 

[Embodiment of the Invention] The following examples explain this invention to a detail further. 
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EXAMPLE 



The value of kL a to change of a stirring rotational frequency was measured in the condition of having invested in simulation 
linuid [ as / whose plastic viscosity is 15-20poise ] to 60% of the culture apparatus which is the glass jar fermenter of whole 
quantity 3L, including bacterial cellulose of 12 % of the weight of examples. Aeration of the air of 20-21% of oxygen tension was 
carried out to the simulation liquid which made dissolved oxygen concentration the saturation state about 0% by carrying out 
aeration of the nitrogen while rotating the gate type impeller of the various configurations shown in Table 1 next, and the 
dissolved oxygen concentration which goes up by this was measured using the dissolved oxygen electrode. The obtained result is 
shown in drawing 2 . 
[0014] 
[Table 1] 





d/D 


d (P) /D 


m* (std.) 


0. 5 


0. 5 


WGSP 


0. 6 5 


0. 5 


WGWP 


0. 6 5 


0. 65 


WG.xWP 


0. 6 5 


0. 8 



d/D=(wing diameter in the grid section)/(tub bore) d (P) /D(wing diameter in the bottom section)/(tub bore) 

[0015] Although kL a is calculated from the aforementioned (several 1) formula, simple, dissolved oxygen concentration is 

measured every 5-30 seconds, and kL a is calculated by the following formulas from the dissolved oxygen concentration DO 1 

in time amount t1, and the dissolved oxygen concentration DO 2 in time amount t2. 

((D02-D01)/(t2-t1))/(C*-(D01+D02)/2) . . 

Unit C/hr) (however. Cin formula * dissolved oxygen concentration [ **** / oxygen tension / of air bubbles V 

[0016] The manufacture approach of this invention was enforced on two or less-example conditions. The BPR3001 A share 

(finishing [the deposition on June 12, Heisei 7 ] trust number FERM P-14982) which is a variant obtained from 2001 shares of 

BPR, and is a high-polymer cellulose production bacillus was cultivated on condition that the following. JlTUI 

Culture condition: The culture medium sterilized and used the CSL-Fru culture medium (refer to [ Table 2, Table 3. and J Ta ble 4) 

for the culture apparatus equipped with various kinds of gate type wings shown in Table 1 with.n the jar fermenter using 50L ** 

jar fermenter. Watch volume is 30L and quantity of airflow is a part for 15L/. Inoculation of the fungus liquid cultivated using the 

roux flask or the conical flask was carried out. and it cultivated for about 35 hours, keeping it warm at 30 degrees C. The oxygen 

density under aeration and exhaust air was measured using the online oxygen analyzer. The obtained result is shown in drawing 



3 

[0017] 
[Table 2] 
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CS L-F r u 



7)V9 h— * 


7 . 


0 c?6; 


KH, P0 4 


0. 


1 


MgSO< • 7H, O 


0. 


2 5 


(NHj)i S0 4 


3. 


3 




1. 


0 




1. 


0 


CSL (a— >7>7— ) 


4. 


0 


PH 


5. 


0 



[0018] 

Vltamlrfmixture Compound mg/L An inositol 200 Niacin 40 Pyridoxine HCI 40 Thiamine HCI 40 Calcium pantothenate 20 
Riboflavin 20 P-aminobenzoic acid 20 Leaf Acid 0.2 biotins 0.2 [0019] 

Sts'mlLd liquor ferric ammonium citrate 1.5 g/L calcium chloride 1.5 g/L ammonium molybdate 0.1 g/L ^zinc-sulfate ,7 
monohydrate 0.2 g/L manganese-sulfate 4 monohydrate 0.1 g/L copper-sulfate 5 monohydrate 2 mg/L [0020] In addition among 
drawing 3 after BC accumulated dose (g/L) accumulated and rinsed the solid after culture termination and .n culture med.um 
a~nd removed the culture-medium component, in INNaOH water solution, it was processed for 20 minutes and removed 80 
degrees C of fungus bodies. Furthermore, after rinsing a generation cellulose until the penetrant remover became near neutrality, 
rt asked by carrying out a vacuum drying at 80 degrees C for 12 hours, and measuring dry weight. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing Jj The actual configuration of the various gate type wings shown in Table 1 is shown. 

[Drawjng_2] The relation between a stirring rotational frequency and kL a is shown. 

[Prawing"3] Aging of BC accumulated dose at the time of using each culture apparatus is shown. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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